The protective role of metallothionein in copper overload: I. Differential distribution of immunoreactive metallothionein in copper-loaded rat liver and kidney.
The cytotoxicity of copper is probably determined by its molecular association and subcellular localisation rather than its concentration within tissues. Metallothionein (MT) is a copper binding protein distributed between the particulate and soluble cellular components. The role of MT in conferring protection to the copper-loaded rat has been investigated by comparing the distribution of the immunoreactive protein between the soluble and particulate fractions of liver and kidney during the development of copper tolerance. Young male Wistar rats were fed a high copper (1 g/kg) diet for 16 weeks and killed sequentially during this period; liver and kidneys were retained. Pellet and supernatant preparations from homogenised, pooled samples of liver and kidney were subjected to chromatographic separation. Copper and zinc were analysed in whole tissue, homogenates and eluant fractions and MT identified likewise using an enzyme-linked immunoassay. Copper accumulated for 5 weeks in the liver falling subsequently accompanied by similar changes in MT content. Kidney copper and MT rose to maximum concentrations at 8 weeks and were maintained thereafter. Substantial differences were apparent in the relative distribution of MT between the two organs. MT was the major, predominantly cytosolic, copper-binding protein in the kidney but in the liver immunoreactive MT was pelleted and present in lower concentration than the high molecular weight cuproproteins. It was concluded that whilst MT plays a role in the detoxification and adaptation of rats to copper-loading the regulatory functions of liver and kidney may differ significantly in this respect.